New aminocoumarin antibiotics formed by a combined mutational and chemoenzymatic approach utilizing the carbamoyltransferase NovN.
Five new aminocoumarin antibiotics were produced by a combined mutational and chemoenzymatic approach. For this purpose, the 3"-carbamoyltransferase NovN from the novobiocin producer Streptomyces spheroides was overexpressed in the heterologous host S. lividans as an N-terminal His(6) fusion protein and purified by nickel affinity chromatography. Five different 3"-unsubstituted aminocoumarin derivatives were isolated from mutants of the clorobiocin producer S. roseochromogenes, carrying single or multiple gene defects. All five compounds were readily accepted as substrates by NovN, and the 3"-carbamoylated products were isolated on a preparative scale. Their structures were elucidated by (1)H-NMR and mass spectroscopy, and their inhibitory activity on gyrase in vitro as well as their antibacterial activity was determined. The results give further insight into the structure-activity relationships of aminocoumarin antibiotics.